DESCRIPTIONS OF NEW SPECIES OF RECENT UNSTALKED

CRINOIDS FROM THE NORTIH PACIFIC OCEAN.

By Auvstix Hosant (Crank,

Of the United States Dureaw of Fisheries.

This paper is based upon material colleeted by the United States
Fisheries steamer ./hatross in the Pacific Ocean north of Mexico and
southern Japan.  All but two of the species were colleeted on the
recent Japanese cruise in the Bering Sea and about .Japan. The
Lisclirichtic eroup is best represented in regard to numibers, with over
1,750 speeimens, mostly of Bering Sea and eastern Pacifie forms.
Unfortunately, Antedon eschrichtii vav. marina is so large (about 3
feet in diameter) that on the last cruise, although we obtained it in
enormous numbers—on one or two occasions, in fact, there was very
little else in the trawl—we found it impracticable to preserve an
extensive series.  The species of this group in the eastern Okhotsk
Sea, off eastern Japan, off the Pacific-American coast, and in the Bering
Sea are all remarkable tor the strong overlapping of the arm joints,
which have serrate distal edges, a fact which was first noticed tor this
district by Hartlaub in Jlutedon tanner/ trom Panama. The lower
pinnules also have a distal comb, resembling that in some species of
Conatulu, but much longer than is usual in that genus.  Another
interesting fact is that the species trom the western American coast
all have the third syzyvey in the fourteenth brachial and not in the
twelfth, as do those from the Bering Sea and Asiatic coast. The dis-
tal intersyzygial interval in the North Pacific species (excepting those
from southern .Japan and the Japanese Sea) is almost invariably two
joints. whereas in most of the others it is three.  All these species
will be more tully deseribed and figured in my report on the North
Pacitic erinoids.

The following keys have been prepared with reference to all of the
deseribed speeies in the respeetive groups, and it is believed that the
information given in them is amply suflicient to differentiate the new
species from any of those given in the (7ullenger reports or subse-
quently described,
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KEY TO TIIE SPECIES DESCRIBED.
Genus DECAMETROCRINUS Minckert.

A. Centro-dorsal large and eonieal, hearing about S0 cirri.
(1) Decametrocrinus borealis, new species.
Genus ANTEDON de Fréminville.
A A =yzygy in the radial axillary.

«. 10 arms: the first pinnule much elongated, with a distal comb-like process as
i Comatla € _ oo i iiiieaiaaa- (2) Antedon rara, new species.

aa. 20 avms: distichals 4 (31 4)P: cirri smooth, with 15 joints.

(3) A. hartlaubi, new species.
AA. Three articulated radials.

«. The lower pinnules long and flagellate, the first with very short, the second
and following with mueh elongated joints: cirri smooth, with greatly
elongated joints and a long terminal claw: brachials mostly oblong.

(4) -t tenelloides, new species.

aa. The lower pinnules long and flagellate, with numerous short and broad joints.

[EscrricurIn group. ]

4. Cirrl always more or less spiny: distal joints of first pinnule short and broad
like the hasal.

e. Fifth pinnule longer than the first: first and sixth pinnules usually about
equal, but the sixth may be the longer: arm joints strongly overlapping,
short-triangular: intersyzygial interval two joints.

d. Third syzygy in the twelfth brachial ..... (5) A. asperrima, new species.

dd. Third syzygy in the fourteenth brachial.._(6) A. perplera, new species.

ce. Fifth pinnule much shorter than the first.

d. Third pinnule the longest, with elongated joints, differing from the first
and second, which have short and broad joints: fourth pinnule much
shorter: 40 eirrus joints .o_.._ .. (7) b laodice, new species.

dd. Third pinnule equal to, or not much shorter than, the second.

e. Joints of the third pinnule mestly wider than long as in the fivst and
second: arm joints short and triangular: more than 40 cirrus joints:
arms smmooth: third pinnule most like the second.

(8) L. esclrichtii (J. Miller).

ddd. Third pinnule has fewer bhut mueh longer joints than the first and

second.

¢. Less than 40 cirrus joints: arm joints triangular.

[ Arm joints short, much wider than long, strongly overlapping: 35 to
40 cirms joints ..o Lo ... (9) A. inexpectata, new species.

ee. Over 40 cirrus joints: arm joints triangular, strongly overlapping:
lower braehials strongly tubercular. .. (10) .1 rathbuni; new species.

dddd. Third pinnule composed of a few elongated joints, and much shorter

than the second, which has short joints.

« It is unfortunate that the name _lctinometra of Johannes Miuller is untenable.
Miiller proposed the name in 1841 (Wiegmann’s Archiv fiir Naturgesch., 1841, Bd.
I, p. 140), naming as the type .lctinometra imperialis, which was described by him at
the same time.  Later, after visiting the Paris Museunr, Miiller found that his .leti-
nometra tnperialis was identieal with the Comatula solaris of Lamarck, whieh is the
type of the genus Comatule proposed by Lamarck in 1816 (1list. Nat. des Animaux
sany vertebres, 11, p. 530.). Thus Comatula 1816 and Actinometra 1841, heing founded
on the same species, are synonyms, and it heeomes necessary to replace the latter
by the older name established by Lamarek.

b4 (3--4): four joints, the third and fourth united hy syzygy.
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e. Middle and distal arm joints very short, mueh wider than long.

/- Calyx and arm bases smooth: third syzyey in the twelfth brachial.

g. Distal arm joints with smooth edges, not overlapping: intersyzygial

interval 1 to5, usually 3 joints_ . (11) .1. Lrachymera, new species,

gg. Distal armn joints strongly overlapping, with serrate edges: inter-

S\'Z\'L’i{l-] interval 2 joints....... 9) .1, inewpectata, new species.
AR 1 ’

© Caivx and arm hases spinous: third SyzZyay in the fourteenth bra-
g J o Ay Y

) .1 serratissinic, new species.
ddddd. The third pinnule, while much shorter than the seeond, has similar
jointz, which are more elongate than those of the first.
e. 60 cirrus joints: first pinnule the longest: radials and lower brachials
with raized and spiny edges___ ... ____. (13) A merize, new speeies.
ce. 35 to 40 eirrus joints: radials and lower brachials smooth.
(14) -1, hondoensis, new species.
bb. Cirri perfectly smooth: distal joints of first pinnule somnewhat elongate.
(15) A. elio, new species.
aaa. Lower pinnules long and flagellate, with elongated joints. . . [TENELLA group. ]
b. Cirri with more than 30 joints: centrodorsal long and conical with 5 inter-
radial ridges, each inelosing 3 rows of c¢irrus sockets.
¢. First pinnule much longer than the second. . (16) 1. erythrizon, new species.

ce. Second pinnule ax long as the first. ..o .. ... (17) .L. fragilis, new species.
bh. Cirri with about 20 joints.
c. First pinnule twice as long ax the second..__ .. (18) . tenwis, new species.

ce. Seecond pinnule nearly as long as the first.
d. Middle arm joints triangular: syzygial interval 2 or 3 joints.
e. Cirrus joints long: lower pinnules not carinate.
(19) .. ciliata, new species.
ce. Cirrux joints short: lower pinnules strongly carinate.
(21) 1. arctica, new species.
dd. Middle arm joints quadrate and elongated : syzygial interval 1, sometimes
2 Joints . ool (20) .l. isis, new species.
bbb, Cirri with less than 15 joints.
e Cirrd #mooth, with elongated joints: radials and lower hrachials in contact
and tubereular: first two pinnules short. ... (22) .. briseis, new speeies.

1. DECAMETROCRINUS BOREALIS, new species.

gh,

Centro-dorsal conical, 9 mm. in diameter. amd comparatively hi
bearing about S0 cirri. the dorsal pole free.  Cirri lacking.

First radials just visible; first brachial short, about three times as
wide as high, somewhat incized by the second: second brachial irreg-
ularly guadrate. about as long as wide, with a backward projection,
rising into a tubercle; following brachials quadrate, becoming trian-
gular after the hasal third of the arm. then guadrate again toward the
end and elongate at the tip. Svyzygies in the fourth brachials, again
about the eighth or ninth. and distally at intervals of from 2 to 6
(usually about 3 or 4) joints.  Arms 125 mm. in length, with about 100
joints.

First pinnule. on the second brachial. 15 mm. long. slender, with 45
or 50 short joints. Second pinnule, on third brachial, 12 mm. long,
resembling the first: third pinnule like the second: distal pinnules 15
mm. long, with about 20 long, slendey joints.
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The color in life is purplish brown, the skeleton nearly white; the
disk is black.

Type.—Cat. No. 22652, U.S.N.M., from _/butross station No. 4918;
50 22 00" north latitude, 1292 05" 30" east longitude (Iastern Sea);
361 fathoms: August 13, 1906.

2. ANTEDON RARA, new species.

Centro-dorsal large and discoidal, bearing about 20 cirri. These are
5 mm. long. with 8 or 10 joints, the basal half greatly elongated, cen-
trally constricted. the distal short and compressed.

Second radials harely visible; axillaries pentagonal. wider than high,
with a syzyey; 10 arms 35 mm. long, the first 3 brachials oblong,
the remainder quadrate (the fifth to the ninth almost triangular)
becoming elongate distally. A syzyvey in the third brachial, another
about the tenth, and others distally at intervals of about 2 joints.

First two (outer) pinnules the longest, with about 20 short joints,
bearing a comb distally, as in Comatulu.  The third to the sixth pin-
nules are shorter. withont combs, and bear mmuch swollen rounded
genital glands on the second and third joints: distally the pinnules are
longer and more slender. Disk that of a typical Jdnfedon.

The color in life is light clear yellow, the cirri white.

Type.—Cat. No. 22605, U.S.N. M., from Albatross station No. 4392;
32- 27 30" north latitude, 128° 33" 00" east longitude (Kastern Sea);
181 fathoms; Aungust 9, 1906,

3. ANTEDON HARTLAUBI,® new species.

Centro-dorsal a thick disk. the pole beset with sinall spines, bearing
about 30 marginal eirri: these are smooth. without dorsal spines, 20 mm.
long. with 15 remarkably uniform joints. all of which are somewhat
longer than wide. There is no opposing spine to the terminal claw.

Radials concealed us far as the syzyvey in the axillary: axillaries
low and wide: distichals 4, the two outer united by syzygy: rarely 3,
the two outer united by svzyey: 20 arms 120 min. long, the first eight
brachials oblong, the remainder triangular, somewhat wider than
high, becoming (uadrate at the tips of the arms: a syzygy in the third
brachial, another about the fifteenth, and others distally at intervals of
from 4 to 7 joints.

First pinnule on the second distichal. always on the outer side of the
rays. 4+ mm. long. with about 20 joints, the first three or four hroad.
with rough dorsal projections. the distal short but slender: the second
brachial bears a slender pinnule 11 mm. long with abont 40 short joints,
the first two with dorsal processes.  From the first two brachial pinnules,

« For Dr. Clemens Hartlanb, in recognition of his work on the unstalked crinoids
of the Indian Archipelago.
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the pinnules gradually deerease in size, increasing again and becoming
very slender distally.

Color in life yellowish hrown, the skeleton whitish.

Typre.—Cat. No. 22606, U.S. N M., from Albatross station No. 493
307 587 307 north latitude, 1307 327 00" cast Jongitude (off Kagoshima
Grulf); 152-103 fathoms: August 16, 1906,

4. ANTEDON TENELLOIDES, new species.

Centro-dorsal a thick disk, bearing about 60 or 70 slender marginal
cirri: these are 35 mm. long. with fifteen to seventeen greatly elon-
euted joints. perfectly smooth, the cirrus ending in a long sharp ter-
minal spine.

Second radial partially visible, the eentro-dorsal nsnally extending
up to the inferior end of the axillary: the axillary is wider than
high: 10 arms 110 mm. long, with about 120 Drachials. wsually regu-
larly oblong throughout the arm, proportionately longer distally.
Syzygies in the third, eighth, and twelfth brachials. and distally at
intervals of 2 joints.

First pinnule 14 mm. long, slender. composed of 35 to 40 short
joints, all of which are wider than long; second pinnule 10 mm. long,
with 20 joints, all but the basal 3 or 4+ much longer than wide; third
pinnule 8 mm. long, with 15 joints, the basal 4 squarish, the rest
longer than wide, with a large genital gland on the fourth to the
eighth: following pinnules to the thirteenth essentially like the third;
distal pinnules 20 mm. long, very slender. with 25 to 20 elongated
joints.

Color in life grayish brown, dorsal surface and civri nearly white.

Type.—Cat. No. 22607, U.S.NML: from cA/bat ross station No. 50923
35 04" 50" north latitude, 139~ 38" 18”7 east longitude (Uraga Straits,
entrance to Tokyvo Gulf): 70 fathoms: October 26, 1006,

5. ANTEDON ASPERRIMA, new species.

Centro-dorsal hemixpherical, 9 mm. in diameter, bearing 50-70
(usually 50-60) eirri. the upper 50-53 mnw. long with 50-60 joints short
and squarish at the base, becoming about twice as long as wide, then
eradually becoming square or even wider than long toward the tip:
the lower 25 mm. long with 25-30 joints, not mnch longer than wide,
and stout in proportion to their length, heing as thick s, or even
thicker than, the more elongate c¢irri of the upper row.  The cirri ave
not alwayvs dimorphie in this species: frequently they are all of one
type.

First radialsalmost concealed by the centro-dorsal; second radials very
short and trapezoidal, about four times as wide as long: axillaries ahout
as wide as high, equalin width to the horizontal dimmeter of the second:
brachials, with a sharp distal angle: 10 arms about 230 mm. in length,
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with 250-300 joints. the edges of all raised distally and overlapping
the succeeding joint, this character hecoming marked after the eighth
brachial.  The distal edges of the joints are set with a row of fine
sharp teeth, each with a median ridge which ix continued in a raised line
for some distance back onto the joint, giving it a longitudinally striate
appearance.  All the syzygies except the proximal two or three are
supplied with a row of these teeth, hecoming distally quite as promi-
nent as those on the articulations.  The first brachial is trapezoidal in
shape, the outer edge being about twice as long as the inner; the second
brachial ix triangular when viewed externally: the suceeeding joints
to the tenth are (uadrate, having pinnules on their shorter sides, and
their apposed edges rising to tuberealar prominences, alternating in
position; from the tenth on the brachials are triangular, rather short,
and Dhecoming shorter distally. Syzygies always in the third, eighth,
and twelfth brachials, and distally at intervals of 2 joints.

The first pinnule ix 20 mu. long with nearly 100 very short joints;

i
the second pinnule is 24 mun. long, both this and the first with a
strong comb on their distal half; the third pinnule is 25 mm. long,
with much more elongate joints and only the last quarter with a
comb; the fourth pinnule is 24 mm. long, the fifth 23 mm. long, and
the sixth 20 mm. long, all with much elongated joints: the fourth and
following pinnules bear genital glands; distally the length decreases
to about the twelfth pinnule, then increases again.

This species is readily distinguished by the great length of all the
pinnules; and especially ot the first six or eight pairs, which are
remarkably uniform. combined with the presence of a syzygy in the
twelfth hrachial.

Color in life vellow, the eirri whitish.,

Zype.—Cat. No. 22630, U.S.N.M.; from Albatross station No. 3332;
54 02 H0" north latitude, 166° 45 00" west longitude (Bering Sea);
406 fathoms: August 21, 1840,

6. ANTEDON PERPLEXA, new species.

In general similar to the preceding species, but more slender, the
arm joints more elongate and quadrate. the axitlary considerably
wider than the second radial, and the third syzyey almost invariably
in the fourteenth brachial, rarely in the thirteenth, and never in the
twelfth.

Color in life yellow or brownish vellow, the cirri whitish.

Type.—Cat. No. 22611, U.S.N. M.y from A/batross station No. 30703
472 29" 30”7 north latitude, 125% 43’ 00" west longitude (off the coast
of Washington); 636 fathoms; June 23, 1889.
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7. ANTEDON LAODICE, new species.

Centro-dorsal low, hemispherical, bearing about 40 civri; these are
40 mur. long, with 40 joints, the basal half of which are longer than
wide, the distal short and furnished with low spines.

First radials partially visible: second radials short. oblong. incised
by a hackward projection of the axillary: axillaries about as wide as
high. with a backward projection forming a tubercle: 10 arms; first
brachial irregularly quadrate, with a short inner and long outer bor-
der: second brachial sdmost triangular; following brachials quadrate,
hecoming triangular after the fourteenth or fifteenth; syzygies in the
third, eighth, and twelfth or thirteenth brachials. and distally at
intervals of 3 joints.

Two first pinnules 20 mm. long, slender and flagellate, with 50 very
short joints: third pinnule 22 mm. long with 46 joints; the fourth
shorter; fifth and sixth much shorter, with the joints more elongate.
The tirst 4 pinnules bear combs.

Color in life lemon yellow. the eirvri lighter.

Type.—Cat. No. 22609, U.S.N.ML g from AWhal ross station No. 49643
83 23" 40 north latitude, 1357 83" 007 exaxt longitude (off southern
Japan): 58T fathoms: August 29, 19006,

8. ANTEDON ESCHRICHTII (]J. Miiller.)

The specimens of this species obtained in the Okhotsk Sea and the
Sea of Japan appear to he structurally identical with others from
Europe and the Atlantic coast of America. but the size is much greater,
the extent reaching 700 mm. and the cirri 115 mni, as against a maxi-
mum of 500 mm. and 70 mm.. as given by Dr. P, Herbert Carpenter
in the Challenger® veport.  Antedon esclrécht// in the Pacifie has a
remarkably rvestricted range, heing found only in the Sea of Okhotsk,
about southern Sakhalin and La Perouse straits, in parts of the Gulf of
Tartary, and in the northern part of the Sea of Japan.  On the southern
and eastern shores of Japan, along the Kurils and in the Bering Sea it is
replaced by quite different species.  Considering the isolated and cir-
cumseribed habitat of this species in this region, together with its
uniformly greater size, it seems best to hestow upon it, for the present
at least, the varvietal name of clutedon esclhiricht!i wiaein, taking as
the type-locality 43- 01" 35" north latitude, 1407 10" 40" cast longi-
tude, in 248 fathoms, off the coast of Iokkaido. in the Sea of Japan.

9. ANTEDON INEXPECTATA, new species.

This species resembles clutedon asperrivie and J1. perplesa in gen-
eral appearance, but the third pinnule is distinetly smaller than the
tirst and second (which are about equal in size), frequently very much

a Challenger Reports, Report on the Crinoidea, Zoology, xxvi, p. 139.
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so: the fourth pinnule is still smaller, the minimum being reached
on the seventh or eighth. after which the length inereases distally.
Auntedon (nerpectate is a somewhat stouter species than (L. asperrinia,
and is usually smaller, although some individuals are fully as large as
my largest of that species, measuring, arms 230 mu., cirri 70 mmn.
The third syzyvev is in the twelfth brachial.

The color in spirits is brownish yellow.

Type.—Cat. No. 22647, U.S.N.M.; from cAlbatross station No. 25533
56 007 00" north latitude, 1547 207 00”7 west longitude (routh of Alaska
Peninsula); 159 tfathoms: August 9, 188s.

10. ANTEDON RATHBUNI, ¢ new species.

This species resembles Antedon wsperrima, but is very much more
robust, with the lower arm joints strongly tubercular: the first three
pinnules are of equal length, the fourth somewhat, and the fifth much
shorter, little over half as long ax the third. The arrangement of the
syzygies is as in ol asperrima.

The color in life is bright yellow.

Type.—Cat. No. 22645, U.SN.DML: from cA/batross station No. 5033;
44° 04’ 20" north latitude, 145° 28" 007" east longitude (in Yezo Straits)s
533 fathoms; September 30, 1906,

11. ANTEDON BRACHYMERA, new species.

Centro-dorsal hemispherical, bearing 30 to 50 cirri; these are 45
mu. or 50 mmi. long, with 40 to 45 joints of which the distal third
bear low dorsal spines.

First radials just visible; second radials short, trapezoidal, much
wider than high; 10 arms 160 mm. long: first 14 or 15 hrachials
smooth, slightly tubercular, wider than long, irregularly oblong or
somewhat quadrate: following brachials low-quadrate, heecoming shorter
distally, the distal edges produced outward. but smooth and not over-
lapping: none of the brachials are triangular, and all are wider than
long, the middle and distal very much so; syzygies in the third and
eighth, usually also in the twelfth brachials, and distally at intervals
of from one to five, usually three joints,

First pinnule 30 mm. long with 65 to 70 short and wide joints, the
distal third with a comb; second pinnule the same length or very
slichtly shorter, similar to the first. but with the comb not so pro-
nounced: third pinnule like the fourth. 16 mm. long with 23 joints,
mostly rather longer than wide; the following pinnules decrease in
length to about the tenth, then increase again distally. .

Color in life yellowish white, readily distinguizhable trom the lemon
yellow .tntedon eschrichti! marima, with which it ix always associated.

aFor Dr. Richard Rathbun, in recognition of his work on the Crinoidea.
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Type.—Cat. No. 22640, U.S.N. M. 2 from o1/batross station No. 49565
45 01" 40" north latitude, 1407 22" 40”7 east longitude (Sea of Japan):
172 fathoms: September 19, 1906,

12. ANTEDON SERRATISSIMA, new species.

Centro-dorsal hemispherical. with 40 or 50 stout eirri. almost all
the joints of which bear strong dorsal spines: the cirri ave 30 mm,
lone, with about 36 joints, which exhibit a tendency to overlap.

First radials concealed: second barely visible: axillaries very broad;
10 arms 105 mun. in leneth: first brachials very short; second trian-
cular, approximally equilateral; third irregularly oblong: tollowing
brachials to the tenth or tweltfth. wedee-shaped, then triangular.
Svzyeles in the third, eighth, and fourteenth brachials, and distally
at intervals of 2 joints.  The radials and lower brachials are thickly
set with small shavp spines.  DBrachials overlapping, the edges of all
set with numerous =mall sharp teeth.

The first pinnule i 17-21 mm. long with 45-60 short joints, and
hears a long comh distally: the second pinnule (which is longer than
the first) is from 15-22 mm. in lengeth, with +5-60 joints: the third
pinnule may be 20 mni. long with 36 joints and bearing a comb like
the second, or it may he 12 mm. long with clongated joints, like the
fourth: the distal pinnules are long and slender. their joints over-
lapping. the distal edges set with spines.

Color in life yellow, the eirri whitish: in spirits white, brown, or red.

Type.—Cat. No. 22612, U.S.N. M. from .1/t ross station No. 34645
437 14" 00" north latitude, 123 20" 40" west longitude (off the ecoast of
Washington): 40 fathoms:; September 4, 1891: 32 other specimens
from the coast of Washington. Oregon. and northern Calitornia.

Thix is & much stonter speeies thau _Antedon perpleva, with propor-
tionately shorter arms. It is readily distinguishable from that form
by the spiny eharacter of the radials. lower brachials. and pinnules,
and the proportionately ereater size of the eentro-dorsul, which
entirely conceals the first and almost entirely the seeond radials.

13. ANTEDON MARIZ,” new species.

Centro-dorsal hemispherical, bearing about 50 eirri (the pole free)
dimorphic in character: the upper (about the edge of the centro-
dorsal) 60 mm. in length. with 60 joints, compressed laterally. elongate
proximally, short distally. the distal joints with faintly indicated
spines; the lower 35 mm. in length with about 30 joints.

First radials concealed except for a narrow horder; second radials
short, about four times as wide as long: axillaries about ax high or

@ For Mrs. Mary W. Clark, of Boston, Massachusetts, to whom I am indebted for
much valnable assistance in my work on the unstalked crinoids.
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higher than wide. triangular, the middle of the proximal border raised
into a slight tuberele, the inferior edee set with fine teeth.  Ten arms;
the first brachial with short inner and long outer edge, the latter with
a row of small sharp spines; second brachial irregularly quadrate;
third brachial with a longer inner than outer edge: following brachials
to the eleventh oblong. the next few quadrate, then trianguiar,

First pinnule 22 mm. in length, slender and flagellate, with 6o short
joints. wider than long. of which the terminal 25 or 30 hear a comb:
second pinnule 19 mm. long with about 40 joints, longer in proportion
than those of the first; third pinnule 16 mm. long. with 40 joints, and,
like the second., with a terminal comb. Iollowing pinnules much
shorter. with fewer and longer joints and no conih; the pinnule on the
twenty-sixth brachial is 12 mm. long, slender, with 20 elongated joints.

Color in life elear yvellow, cirri lighter.

Type.—Cat. No. 22608, U.S.N. M. ;. from A/batross station No. 5092;
357 04 50" north latitude, 139° 33" 18" east longitude (Urvaga Straits,
entrance to Tokyo Grulf): 70 fathoms: October 26, 1906.

14. ANTEDON HONDOENSIS, new species.

Centro-dorsal hemispherical, bearing 20 to 50 cirri, the pole bare:
cirri 40 mm. long, with 35 to 40 joints, the distal half spiny. the
articulations rather prominent.

First radials just visible; second radials very short; axillaries some-
what wider than high, with an open distal angle; ten arms 140 mm.
long: first brachial very short. the next triangular; following brachials
to about the tenth irregularly oblong, almost squarish. then hecoming
quadrate as long as or longer than wide, the proportion remaining
about the same to the end of the arm.

First two pinnules 24 mm. long. with short and broad joints,
becoming squarizh after the tirst five or six: the hasal five or six joints
bear hich bhut short dentate dorsal processes, those on the different
joints separated from cach other by deep notches: third pinnule 14 mm.
long, with rather eclongated joints, resembling those of the second.
The fifth pinnule bears a small genital gland, which increases in size
on the sixth and following. The distal pinnules are long and slender,
with the edges of the joints set with small spines.

This species is peculiar in having the position of the third svzyey
quite irregular, but nsually on the twelfth. thirteenth, or fourteenth
brachials; the distal intersyzyeial interval ix two joints.

Type.—Cat. No. 22651, U.S.N DML from L 1/hatross station No. H04s:
3509 24”7 north latitude, L4 532 307 east longitude (off Kinka San
Light. eust coast of Nipon): 129 fathoms; October 10, 1906.
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15. ANTEDON CLIO, new species.

Centro-dorsal hemispherical. bearing 40-50 cirri, w large polar area
free: cirri 17 mm. long, slender, with 25-30 joints. of which the fourth
to tifteenth are much longer than wide, then decreasing in length.
hecoming squarish distally: the distal joints do not bear dorsal spines.

First vadials visibleat angles ot calvx, laterally separated distally; see-
ond radials very short, widely separated laterally. very deeply incised
by the rhombie axillaries: axillaries rhombic, or possibly sliehtly longer
than wide, the distal angle somewhat open.  Ten arms, 55 mm. long:
first brachial very short and deeply incised, the inner edge much
shorter than the outer; second brachial irregularly quadrate, pro-
duced distally on the outer side of the ray, and proximally in the
median line; third brachial quadrate, the inner side more than twice
the length of the outer, the epizyeal quadrate with the inuver side
longer than the outer. the hypozveal triangular, with the short side
in the inner side of the ray. the apex on the outer: next five brachials
irregularly oblong, then quadrate for five or six, then triangular. about
ax wide ax high, becoming quadrate again distally; syzyeies in the third,
eighth, and twelfth brachials, and distally at intervals of three joints:
the lower brachials are raised distally, giving the lower part of the
arms a distinetly serrate appearance: the edees of the outer hrachials
are slightly ronghened, but do not overlap.

First pinnule 10 mm. long. very slender, with about 30 joints, the
hasal 6 or 7 of which are short and wide, then becoming more elon-
gate, but never much more than twice as long as wide: second pinnule
much shorter (7 nmm.) and stouter. with 15 joints, the first 3 short, the
remainder greatly elongated: the following pinnules are stouter, hut
in general similar to the second; they gradually decrease in length to
about the seventh, then become more slender and inerease in length
dixtally where they arve S mm. long with about 20 slender joints, all
but the basal two, which are short, eveatly eloneated.

Color in life light vellow. handed with white. the eirri white, with
oceasional narrow hands of yellow.

Typre.—Cat. No. 22618 U.S.N. M. fvom . /batross station No. $904;
3231 20" north latitude, 1287 32" 40" cast longitude (Eastern Sea);
107 fathoms: August 10, 1906,

16, ANTEDON ERYTHRIZON, new species.

Centro-dorsal long and conical. divided by 5 interradial ridees into
arcas containing 3 parallel rows of ¢irri, abont 12 in each area. or 60
in all.  The cirri are about 50 mm. long, with 350 clongated, nch

Ead

compressed, smooth joints, the longest between 3 and 4 times as long
ax wide, decreasing in leneth distally: terminal spines very small.
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First radials visible at angles of calyx; second radials crescentic,
deeply incised to receive the strong backward projection of the uaxil-
laries: axillavies quadrate in form, about as long as wide, all the sides
somewhat concave; 10 arms; the first brachials have long outer and
short inner sides, and ave very deeply incised by the second hrachials,
which are nearly square: the six following brachials are oblong. sub-
sequently hecoming quadrate for a few joints, then triangular; a
syzyvey in the third brachial, another about the eighth, and others
distally at intervals of from 5-10 joints.

The first pinnule is about 20 mm. long and very slender, composed of
16 greatly elongated joints; the second pinnule is 15 mm. long with
about 12 clongated joints; the following pinnules decrease in length,
their component joints being much shorter proportionately: the distal
pinnules are 17 mni. long with about 17 greatly elongated joints.

Colov in life, dull purple, rather dark.

Type.—Cat. No. 22613 U.S.N. M.y from cAlbatross station No. +9515
427 58 15”7 north latitude. 140- 0% 10" east longitude (Sea of Japan);
106-390 fathoms: September 19, 1906,

17. ANTEDON FRAGILIS, new species.

This species is similar to L. erytlrizon in the character of its centro-
dorsal and in its general appearance; but the cirri consist of about 30
greatly elongated smooth joints; the first two pinnules are equal in
length. comparatively short (14 mm.) but slender, with about 20 elon-
cated joints. the third longer and distinetly stouter: the axillaries and
lower brachials are more elongated than in A, erythrizon, syzygial
interval 2, sometimes 3. joints.

Color in life, light purplish brown.

Type.—Cat. No. 22614, U.S.N.M.: from Albatross station No. 50323
44 05 007 north latitude, 145° 307 00 east longitude (Yezo Straits);
500 fathoms; September 30, 1906,

18. ANTEDON TENUIS, new species.

(?) Antedon species, vox Grary Challenger Reports 1884, vol. X of Zoology, No.
27, p. 79 (Vladivostok).

Centro-dorsal flattened hemispherical, bearing about 40-50 cirri. the
pole free: the cirri are 25 mm. long and have about 20 elongated joints,
becoming shorter distally and developing a low dorsal spine.

First radials concenled; second radials short and deeply incised by
the axillaries; axillaries slightly wider than high, rhombic, the edges
slightly coneave: the axillaries are wider than the second radials; 10
arms, 110 mm. long and very stender; first brachial very short. the
outer edge longer than the inner: second irregularly quadrate: follow-
ing brachials to the cighth squarish. then quadrate to somewhat past
the middle of the wrm, after which they become long and **dicebox
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shaped;” syzygies in the third, ectghth, and twelfth brachials, and
distally in alternate joints.

First pinnule 20 mm. long, very slender, with 30 joiuts, the hasul 5
wider than long, then becoming slender and greatly eloneated: second

pinnule about half as long as the first, with about 20 joints, the basul
two or three wider than long, the rest elongated. a large genital gland
on the tifth to eleventh joints: third and following piunules like the
second: distal pinnules 13 mm. long with 25 very slender joints, the
two hasal short and somewhat flattened.

Color in life, light yellow-hrown.

Type-—Cat. No. 22615, US N from et ross station No. 4997
47 38407 north latitude, 41 24 30" east longitude (Gulf of Tartary);
318 fathoms: September 23, 1906,

19. ANTEDON CILIATA, new species.

Centro-dorsal low hemispherical, the pole bare. with 40 50 cirri,
the longest (about the margin) reaching 35 nmm. in leneth, and con-
sisting of about 20 (usually rather less) elongated joints, all of which
are longer than wide. the basal half very much so: apical cirvi much
shorter and more slender, but with the same number of joints,

First radials concealed: secoud radials short and wide, more or less
incised by the axillaries: axillaries rhombice in form. wider than high,
with the sides slightly concave, and considerably wider than the sec-
ond radials; 10 arms 130 nnn. in length: the fivst brachial irvegu-
larly quadrate; with a long outer and short inner edge; second brach-
inl irregulavly quadrate, with a long outer and short inner edee;
third brachial squarish: following brachials to the tenth irrecularly
oblong with the borders somewhat, often strongly, tubercular; sue-
ceeding hrachials triangular, about as wide ax high. becoming quadrate
distally; syzyeies in the thivd, cighth, and twelfth brachials, and dis-
tully at intervals of 2, sometimes 3. joints.

First piunule 20 mm. long, with 35 joints, the proximal 12 short
and wide. mostly wider than long, the distal 23 extremely lone and
slender: second pinnule somewhat less, with 20 joints, the 2 basal
wider than long, the hasal [0 carinate, the distal 10 much elongated
and slender, and alarge genital gland occupying the third to eleventh;
following pinnules like the second: distal pinnnles long and very
slender, with 80 joints, the first two short and wide, the others greatly
elongated, especially distally.

Color in life, light purplish brown. the skeleton lighter: cirrt nearty
white.

Type.—Cat. No. 22616, U.S.N. M. 3 from cL/bat ross station No. 44952,
43 00" 00" north latitude, 140 - 107 30" east longitude (Sea of Japan);
390—425 fathoms; September 19, 1906.

Proc. N. M. vol. xxxiii—07——6
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20. ANTEDON ISIS, new species.

Centro-dorsal hemispherical, hearing 30—40 slender c¢irri. 10 mm,
long, with 20 joints. not especially elongate, the fourth, which is the
fongest, being little more than twice as long as high; all the joints
are expanded distally, slightly overiapping, but do not develop dorsal
spines.

First radials visible at angles of culyx; second radials narrow and
much curved; axillaries approximately square, with the sides concave.
Ten arms 65 mun. long, very slender; first hrachial short. with a long
outer and short inner edge; second brachial irregularly quadrate: thivd
and following brachials irregularly quadrate, becoming longer later,
and very long and “~dice-hox™ shaped distally; syvzygies in the third,
eighth, and twelfth brachialsand distally in alternate joints. sometimes
with intervals of 2 joints.

First pinnule T mm. fong. moderately slender, with about 20 joints,
the basal 3 or 4 short, the others longer than wide: the second pinnule
somewhat shorter; with about 12 joints, the basal 4 short, the rest
longer than wide; third pinnule like the second and of the same length;
the fourth and following pinnules bear large genital glands; distal
pinnules 9 mm. long, very slender, with 15 joints, the first 2 short and
expanded, the remainder much elongated.

Color in life yellowish brown, the skeleton and cirri lighter.

Type.—Cat. No. 22617, U.S.N. M.y from A/batross station No. 4917:
307 24" 00" north latitude, 129% 06" 00" east longitude (about 90 miles
WSW. of Kagoshima Gutf): 361 fathoms: Augunst 13, 1906,

21. ANTEDON ARCTICA, new species.

are 13 mm. long, with 20 to 25 joints, the longest abont twice as long
as broad, hecoming short and squarish in the distal half: distal 6 or 7
joints may or may not have blunt dorsal spines.

First radials just visible; second radials very short, trapezoidal,
more or less incised by the axillary; axillary nearly twice as wide as
high.  Ten arms, the first 9 brachials squarish, then quadrate, longer
than wide, becoming more elongate distally; syzygies usually in the
third, eighth, and twelfth (sometimes seventh and eleventh or thir-
teenth) brachials, and distally at intervals of two joints. The arms are
25 mm. long to the twenty-tifth brachial.

First two pinnules very long (Smm.) about equal in length, flagellate,
the first with 25 joints, less than twice as long s hroad, serrate at
the tip, the basal 6 or 7 joints strongly carinate; second pinnule with
rather fewer, more elongate joints, also carinate basally, but not so
much so as the first; third pinnule much shorter, stouter, with elongate

Centro-dorsal small. hemispherical, bearing about 30 cirri; these
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eylindrical joints, not carinate hasally: the following pinnules grad-
ually hecome more slender and elongated.

Color (in spirits) rather dark brown.

Type.—Cat. No. 22610, US. N M. Camp Clay, Cape Sabine, arctic
coast of Alaska: received from Licut. (now Maj. Gen.) A. W. Greeley,
UL S, Army, in I8S6.

This species is interesting in belonging to quite a different type of
the 7ouclla group froni those heretofore known as inhabitants of the
Arctic seax, which agree in having from half again as many to twice
as many cirrus joints as . arctica, and the second pinnule usually
much smaller than the fivst. whereas in .{. «sefica the second pinnule
is as long as or even a trifle longer than the fivst. A, aretica vepre-
sents a group of species ocenrring in the southern seas from 46 south
latitude north to about the equator: and this fact is of especial interest
in that the Bering Sea and north Pacific (exclusive of the Okhotsk Sea
and Sea of Japan) species of the Zschyichi/i gronp are also more
nearly related to the antarvctie than to the arctic species.

22. ANTEDON BRISEIS, new species.

Centro-dorsal discoidal or low hemispherical, the pole papillose,
hearing about 20 eirri in 2 or 3 irrcgular marginal rows; c¢irrvi 8 mm.
long with 12 to 14 joints, all longer than wide, the sccond to the
seventh greatly elongated; the joints are somewhat constricted in the
middle. with prominent articulations, and do not beav dorsal spines.

First radials just visible; sccond radials very short, about four
times as wide as long, somewhat incised by the axillary; they have
strong rounded median keels, posterior lateral tubercles on each side,
and a dorso-ventral ridge in the anterior portion; axillaries rhombic,
about as wide as high, all the sides, especially the two posterior,
much incurved, with a strong posterior median tubercle, which is con-
tinued backward over the second radial.  Ten arms 23 mm. long; the
first. brachial has a short inner and long outer edge, and is deeply
incised by the hackward projection of the second hrachial; second bra-
chial irregular in shape, the inner edge very short, the outer long, the
two proximal edges much incurved: there is alarge tubercle on its pos-
terior border, overlapping the first brachial; third brachial squarish;
following brachials quadrate, at tirst wider than long, but becoming
longer than wide after the tenth, and eclongate distally; syzygies in
the third, eighth. and twelfth brachials and distally at intervals of
two joints.

First pinnute 2.5 mm. long with 7 joints, all but the first 2, which
are squarish, greatly elongated; second pinnule similar, hut appar-
ently very slightly shorter: the distal pinnules are 4 mm. long, exceed-
ingly slender, with about 15 joints, all but the first 2, which are very
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short, greatly elongated.  The radials and first brachials are in close
apposition laterally. and are somewhat flattened.

Color in life light yellowish brown with broad bands of darker yel-
low brown on the arms.

Type.—Cat. No. 22658, U.S.N
Sea of Japan.

This species ix nearest to .l wena artlawb (=_A. wmacropygus
Liitken MS) from Amboina and the Tonga Islands, from which it dif-
fers in having the cirri smooth, the radials and lTower hrachials cari-

M. from L batross station No. 4876

nate and tubercular, and the hrachials elongate.



